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of the process that was much more intense during the later stages 
of the earth's growth. Cosmic accretions, which may be a notable 
factor, would be equally functions of either hypothesis so far as the 
maintenance of the atmosphere and ocean is concerned. 

In submitting the newer hypothesis to the test of physical princi- 
ples and mathematical computations, Fisher has done it an honor that 
is sincerely appreciated. By showing that its more radical features lie 
within the tenable limits of theory, he has helped to give it a place as 
a genuine working hypothesis ; and as such it may have some stimu- 
lating value as a competitor of the gaseous and molten theory which 
has practically monopolized geological opinion for the past century. 

T. C. C. 

Glacial Sculpture of the Bighorn Mountains, Wyoming. By Francois 
E. Matthes. Extract from the Twenty-first Annual Report 
of the United States Geological Survey, 1899-1900. Wash- 
ington, 1900. 

Glaciation affected the crest of the Bighorn Mountains for more 
than thirty miles. The range was not covered by a continuous ice 
cap, and glaciation was confined to valleys. The mountains abound in 
well developed, elongate, valley-like cirques, which have been but little 
altered by postglacial changes. The author indorses Johnson's view 
of the origin of cirques, namely, that they are due to sharply localized 
and abnormally vigorous weathering, by rapid alternation of freezing 
and thawing at the exposed bottoms of bergschrunds. Mr. Matthes' 
studies have led him to the conclusion that the location of the berg- 
schrunds in any valley is determined by the depth of the neve. 

The longest glacier of the Bighorn Mountains is said to have been 
eighteen miles in length, its terminus reaching down to an altitude of 
less than 7000 feet. The thickness of the larger glaciers was 1000 
to 1500 feet. Small glaciers still exist in the highest part of the 
range, a little below 44 30', at an altitude of about 12,000 feet. 

In addition to the account of the effects of the active valley glaciers 
on topography, the author discusses the effect of inactive snow and 
neve 1 . The neve effects are described under the term "nivation," and 
the "nivated" valleys are distinguished from the glaciated valleys. 
This, so far as we are aware, is the first attempt to analyze the effects 
of inactive ice and neve on topography. The discussion even involves 
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the effects of snow banks. The thickness of the neve fields which did 
not become glaciers is estimated to have been ioo to 150 feet, and the 
conclusion is reached that, on a grade of about 12 per cent., the neVe 
must attain the thickness of at least 125 feet in order to have motion. 
Certain phases of the problem of glacial motion are touched, and 
the conclusion reached that the cause of glacial motion is to be sought 
in the weight of the ice mass, and that it is independent of the tem- 
perature of the air. No attempt is made, however, to decide the real 
nature of glacial motion, or what processes are involved in it. 

R. D. S. 

Annual Report of the Board of Regents of the Smithsonian Institution, 
showing the Operations, Expenditures, and Condition of 
the Institution for the year ending June 30, 1899. 
In the appendix accompanying the official report of the governing 
bodies and the secretary of the Smithsonian Institution, a complemen- 
tary number of geological articles are introduced. These are, for the 
most part, republications, and include " On Lord Kelvin's Address on 
the Age of the Earth as an Abode Fitted for Life," by T. C. Chamber- 
lin ; "An Estimate of the Geological Age of the Earth," by J. Joly; 
" The Petrified Forests of Arizona," by Lester F. Ward ; " Present 
Conditions of the Floor of the Ocean ; Evolution of the Continental 
and Oceanic Areas," by Sir John Murray; "The Truth About the 
Mammoth," by Frederic A. Lucas ; " Mammoth Ivory," by R. Lydek- 
ker ; and " Review of the Evidence Relating to Auriferous Gravel Man 
in California," by William H. Holmes. Several of the physical and 
biological articles, and those relating to general aspects of science, 
also possess points of interest to geologists. C. 



